In particular, since the particle path in steady flow coincides with the streamline, no fluid particles will cross the streamline.
In other words, while staying in contact, neighboring streams will not mix via convection, except in the molecular level where the physical molecular diffusion takes place. Therefore, the following numerical consequences can be realized:
No numerical diffusion
is introduced across the cell interface since the computational cells follow the streamline.
Fluid particles change motion
(direction/speed) only as warranted, e.g., as shock or expansion waves are encountered. In other words, streamlines will bend, converge, or diverge only as situations demand.
This description gives a realistic depiction of flow behavior; cells of same j-lndex form a streamline
that is identifiable with flow visualization. Thus, extention to s_b_onic flo_os based on the same framework appears im-
possible.
In what follows we will first give the basic ideas for extension in the next section and then describe detailed steps in Section 5.
EXTENSION TO SUBSONIC FLOWS
A key element in the _ubsonic flolo is the existence of the upstream-propagating wave.
Thus, the existence of a body located downstream is transmitted to the oncoming fluid particles via this wave so that the particles can change motion accordingly. This immediately implies that we must abandon the time-like formulation since it is only suited for pure initial value problems, such as supersonic flow where no influence comes from downstream.
Next, we must also abandon the idea of following a i'zxed particle, at least for the steady flows. Alternatively, we consider the steady streamlines as a set of lines that are occupied by particles released at the same location, different times and yet treated indistinguishably. 
APPROACH
To facilitate the description,let us firstdefine the notation for the relevant variables 
The inviscid fluxes in 3D physical space axe compactly written as
The first term in F is the flux d Uc convected by the fluid velocity V and the second term simply the pressure flux.
For the following discussion, it is useful to review some basic concepts used to describe fluids.
It is understood that the fluid has been considered to be a continuum. A convenient concept within continuum mechanics for describing a fluid motion is that of control volume.
In Fig. 1 
That is, a portion of the surface is parallel to (9-Vb). Equation 
The control volume now is denoted by superscript "EL" to indicate the present description. states, is effectively written as:
where _1/2 is the interface convective velocity.
Let ul/2 be written as:
Several formulas are appropriate to define u ±, e.g., 
Here the first term on the RHS is clearly not a simple average of the 'L' and 'R' fluxes, but rather a weighted average via the convective velocity. for the latter. Since the constraint, Eq. (12b), is imposed on the cell boundary, it is consistent to determine the vertex motion instead. This is easily done with the velocity field known from the solution.
The constraint Eq. (12b) is equivalent to the kinematic condition on a streamline: 
